Here we investigated the diversity of bacterial communities from deep-sea surface sediments under 2 1 3 1 unexpected high abundance of Alphaproteobacteria and Acidimicrobiia in our deep-sea microbial 3 2 communities may be related to the presence of asphalt seep at North São Paulo Plateau, since these 3 3 bacterial classes contain bacteria that possess the capability of metabolizing hydrocarbon compounds.
The bacterial 16S rRNA gene V3 and V4 variable regions were amplified with primers 341F (5'- Technologies, Carlbad, CA., EUA), 1X Buffer, 4 mM of MgCl 2 , 0.2 mM of each dNTP, 0.3 mg/mL 1 0 8 BSA (Bovine Serum Albumin) and 4 ng of DNA template. Cycling conditions consisted of 5 min 1 0 9 initial denaturation at 95 °C; 2 cycles of 1 min denaturation at 95 °C, 1 min annealing at 48 °C and 1 1 1 0 min extension at 72 °C; 2 cycles of 1 min at 95 °C, 1 min at 50 °C and 1 min at 72 °C; 2 cycles of 1 1 1 1 min at 95 °C, 1 min at 52 °C and 1 min at 72 °C; and 22 cycles of 1 min at 95 °C, 1 min at 54 °C and 1 1 1 2 min at 72 °C. The first few cycles with increasing annealing temperature is an adaptation to avoid 1 1 3 mixed-template PCRs bias in the final products (Ishii and Fukui 2001 OneStep TM PCR Inhibitor Removal Kit (Zymo Research, USA) and diluted 1:5. The bacterial primers 1 2 6 used were 27F 5'-AGAGTTTGATCMTGGCTCAG-3' and 518R 5'-GTATTACCGCGGCTGCTGG-1 2 7 3' (Muyzer et al. 1993) . Each reaction contained 12.5 µL of Platinum ® Quantitative PCR SuperMix- DNA and ultra-pure water to complete 25 µL final volume. Amplification conditions to bacterial 1 3 0 primers were: initial denaturation at 95 °C for 10 min, followed by 40 cycles of denaturation at 95 °C 1 3 1 7 for 1 min, annealing at 56 °C for 30 seconds and elongation at 72 °C for 30 seconds. The specificity of 1 3 2 the reaction was verified against the denaturing curve with temperatures ranging from 72 °C to 96 °C. were represented by the 16S rRNA gene copy numbers per gram of sediment. The first filter step was carried out using PGM software to remove low quality and polyclonal 1 4 2 sequences. We performed bioinformatics analysis using the Brazilian Microbiome Project (BMP) quality (fastq_maxee 1.0), sorted by abundance and removed singletons. After that, OTUs were 1 4 7 clustered and chimeras were removed. We assigned taxonomy using uclust method in QIIME and was converted to BIOM and taxonomy metadata was added. Diversity indices of Chao1, Shannon (log 1 5 0 base 2) and Simpson were calculated among samples. Alpha-diversity analysis were compared between alphalt and non-asphalt seep areas using a t-test 1 5 4 (Sokal and Rohlf 1995). The 50 most abundant OTUs were filtered and a heat map was constructed 1 5 5 8 considering taxonomic classification (Class and Order) and abundance using Ward's hierarchical We obtained 520,863 sequences and 5,229 OTUs clustered at 97% of similarity after quality 1 6 7 control and bioinformatics analysis from 10 sediment samples using Ion Torrent PGM. The number of 1 6 8 sequences varied among samples, ranging from 1,121 sequences in N12-1 to 120,296 in N13-1. Samples N06-2 (3,444), N11-2 (6,566) and N12-1 (1,121) showed a low number of reads, we rarefied 1 7 0 all samples to 25,000 reads and excluded those samples from alpha and beta-diversity analysis. Alpha-diversity analysis showed that the number of observed species (OTU 0.03 ) ranged from 904 1 7 2 to 2,282, revealing a wide range of species inhabiting the Sao Paulo Plateau (Table 2) . Samples with 1 7 3 highest richness indices were N13-1 (2,282), N13-2 (2,184), and N14-1 (2,017). On the other hand, were more uniform among samples, ranging from 7.841 to 8.216, and 0.982 to 0.987, respectively 1 7 8 9 ( Table 2) . We did not find significative differences of alpha-diversity between asphalt and non-asphalt In general, the community composition from all sediment samples was similar, with most Gammaproteobacteria (11.3%) and Deltaproteobacteria (6.6%) composing the sediment community The first and thirty most abundant OTUs were an uncultured bacterium of the order 1 8 8
Actinomarinales (Acidimicrobiia) (5.95% and 2.75%).Second and forty most abundant OTUs were an 1 8 9 uncultured bacterium of the order Rhodovibrionales and family Kiloniellaceae(Alphaproteobacteria) 1 9 0 (3.17% and 2.59%), followed by an uncultured bacterium of the order AT-s2-59 1 9 1 (Gammaproteobacteria) (1.91%). Among OTUs classified at genus level, AqS1 (Gammaproteobacteria: Nitrosococcaceae) (0.69%) was found in all samples. Figure 1) . We did not identify significant correlation between 1 9 5 community distance matrix used in the PCoA analysis and samples category (Suppl. analysis showed the clusterization of two sample groups. Further, OTUs classified at Class and Order 1 9 7 were divided in three distinct groups, in which one group was related to Actinomarinales and 1 9 8
Rhodovibrionales orders, the second group composed by orders Rhizobiales, Rhodobacterales, AT-s2- The number of 16S rRNA copies per gram of sediment was evaluated by qPCR and ranged from 2 0 2 2.36×10 3 to 1.7×10 6 copies.g -1 . Some samples had low cell numbers such as N11-1 and N11-4 with 2 0 3 2.59×10 4 and 2.36×10 3 copies.g -1 , respectively. The sample with the highest density was N14.1 with 2 0 4 1.7×10 6 copies.g -1 (Suppl. Figure 2 and Suppl. Table 3 ). No amplification occurred in sample N06-4 In 2 0 5 the samples N11, N13 and N14, we observed a decrease in cell number with sediment depth, but this 2 0 6 difference was not significant (Suppl. Figure 2) . The discovery of asphalt seeps in North São Paulo Plateau was an important milestone in studies communities. Nevertheless, our study was the first of investigate the diversity of bacterial community Other studies developed in deep-sea surface sediments found similar values of observed species, Beta-diversity analysis showed that the microbial communities distribution were not influenced 2 2 4 by sediment depth or presence/absence of asphalt seep. Despite this, we observed a prevalence of some 2 2 5 1 1 taxonomic groups accordingly to sediment depth. For example, four of six samples from 0-1 cm layer 2 2 6 had as the most abundant OTU an Acidimicrobiia from Actinomarinales order, while in the second 2 2 7 layer 1-4 cm, the most abundant OTU in three of five samples was an Alphaproteobacteria from 2 2 8
Rhodovibrionales order (Figure 4) . Jiang et al. (2018) observed that communities from surface 2 2 9 sediments (0-4 cm) were more similar between them than communities from bottom sediments, 2 3 0 independently whether samples were asphalt or non-asphalt seeps (16-20 cm) . In our study, core 2 3 1 sediments were sliced in two surface sediment samples (0-1 and 1-4 cm), which may explain the 2 3 2 homogeneity between layers caused by dispersion or even by the mixture of sediments by deep-sea 2 3 3 water currents (Meadows and Meadows 1994; Bienhold et al. 2016) .
3 4
Proteobacteria and Actinobacteria comprised the prevalent phyla found in the samples, a pattern 2 3 5 commonly observed in marine sediments throughout the world. However, at class level, we found a 2 3 6 distinct bacterial community composition, dominated by Alphaproteobacteria, Acidimicrobiia, The high abundance of Alphaproteobacteria and Acidimicrobiia in our samples may be explained and, using a metagenomic approach, they could also reconstruct seven genomes, one of them classified as Rhodobacteraceae and possessing several aromatic degradation genes. We found a high abundance 2 4 8 of the Kiloniellaceae in our samples (13%), a family which is represented by the single genera 2 1 3 differences in bacterial densities not being significant, probably by the microbial communities more abundant. We also found a high number of unclassified sequences mainly related to 2 8 5
Actinomarinales order, suggesting that this environment can harbor groups poorly explored to date. 
